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SEQUENCE LISTING 



(1) . GENERAL INFORMATION: 

(i) APPLICANTS-: HANSEN Hans J. '. 

ARMOUR, Kathryn L. 

Cii) TITLE. OF INVENTION: CDR-GRAFTED ' TYPE III ANTI-CEA HUMANIZED 
MOUSE MONOCLONAL ANTIBODIES' 

fii.il NUMBER OF SEQUENCES': 58 

. (iv).. CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Foley & Lardner 
... ..(S-> STREET: 3000 K Street,. N.W. , Suite 500 
, .. .(C);, CITY: Washington . . ' 

V . . ; ■ . " ■ ( O) STATE : D . C . ' '■. ' 

(E) . COUNTRY: USA 

(F) . ZIP:. 200.07-510 9. , . • 

(v) COMPUTER READABLE FORM: 

• (A). MEDIUM TYPE: . Floppy disk 
' (3) COMPUTER: IBM PC. compatible 
.(C) OPERATING. SYSTEM: PC-DOS/MS-DOS 
.' . (D) SOFTWARE :, Pat en tin Release #1.0, .Version #1.30- 

• • (vL). CURRENT APPLICATION DATA: 

■ ' (A) APPLICATION NUMBER: US 09/253,794 
- ( B ). FILING DATE: 2 2- FEB- 19 99 
. (C) CLASSIFICATION : 

; (yii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: US- 087318, 157 
<B) FILING DATE: 05-OCT-1994 

(viii) ATTORNEY/AGENT INFORMATION: 

(A) - NAME: SAXE, Bernhard D . 

(B) . REGISTRATION NUMBER: 28, 665 

(C) REFERENCE/ DOCKET. NUMBER: 018733/0852 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (202)672-5300 

(B) TELEFAX: (202)672-5399 

(C) TELEX: 904136 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 357 base pairs 

(B) TYPE: nucleic acid 
CO. STRANDEDNESS : double 

(D) TOPOLOGY: linear 

, (ii) MOLECULE TYPE: DNA (genomic) ; " . 

(ix) FEATURE: 

(A) - NAME /KEY : CDS 

(B) - LOCATION: 1. .357 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : I : 



GAG. GTG AAG CTT CTC GAG TCT GGA GGT GGC CTG GTG CAG TCT GGA GGA 4 8 

GI.u Val Lys. Leu Leu Glu Ser Gly GIv Gly Leu Val Gin Ser Gly Gly 
I 5. " ~ 10 15 

TCC CTG AAA CTC TCC TGT GCA GCC TCA GGA TTC GAT TTT ACT ACA TAT 96. 
Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Asp Phe Thr Thr Tyr 
20 " 25 30 

. TGG ATG. AGT ,'TGG GTC CGG CAG GOT CCA GGG AAA GGC CTA GAA TGG ATT 144 
Trp Met Ser Trp- Val ' Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp lie. 
35 40 .45 

GGA GAA ATT CAT CCA GAT AGO AGT' ACG ATT AAC TAT GCG- CCG TCT CTA .192 
Gly Glu lie His Pro- Asp- Ser Ser Thr .lie Asn Tyr. Ala .Pro- Ser Leu 

' .50, , 55. 60 

AAG GAT AAA. TTC AT C GTC TCC AG A G AC AAC GCC AAA AAT. ACG CTG TAC ' 24 0 

Lys Asp- Lys Phe lie- Val' Ser Arg Asp- Asn Ala Lys Asn Thr. Leu Tyr 

• 65 70 . ,'.. 7S ; .80 . 

CTG CAA. ATG AGC AAA GTG AGA. TCT GAG- GAC ACA GCC CTT .TAT TAC TGT ■ 288 
•Leu Gin Met Ser Lys. Val. Arg. Ser Glu Asp Thr Ala Leu Tyr Tyr Cys 

85 90 ' 95 

GCA AGC- CTT TAC TTC GGC .TTC CCC TGG- TTT. GCT TAT TGG GGC CAA GGG . 336 

Ala Ser Leu Tyr Phe Gly Phe Pro Trp Phe Ala Tyr Trp Gly Gin Gly 
100- 105 110 

ACT CCG .GTC ACT GTC TCT GCA 357 
Thr Pro Val Thr Val Ser Ala 

. 115 • . ^ : • 

(2) INFORMATION FOR SEQ ID NO : 2 : 

(i), SEQUENCE CHARACTERISTICS: 

(A) LENGTH ': 119 amino acids' 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 

Glu Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Ser Gly Gly 
1 * 5 10 15 

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Asp Phe Thr Thr Tyr 
"20 25 30 

Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp He 
35 40 45 

Gly Glu He His Pro Asp Ser Ser Thr He Asn Tyr Ala Pro Ser Leu 
50 55 60 

Lys Asp Lys Phe He Val Ser Arg Asp Asn Ala Lys Asn Thr Leu Tyr 
65 ^ 70 75 80 

Leu Gin Met Ser Lys Val Arg Ser Glu Asp Thr Ala Leu Tyr Tyr Cys 
8 5 90 95 

Ala Ser Leu Tyr Phe Gly Phe Pro Trp Phe Ala Tyr Trp Gly Gin Gly 
100 105 110 



Thr 



Pro Val Thr Val Ser Ala 
115 



(2)- INFORMATION FOR SEQ ID NO : 3 : 

(i) SEQUENCE CHARACTERISTICS:. 

(A) LENGTH : 318. base pairs 

(B) TYPE: nucleic acid' 

(C) STRANDEDNESS': double 
. CD): TOPOLOGY: linear ■ 

(*ii) MOLECULE TYPE: DNA. (genomic) 

Cixl FEATURE :: • 

(A) NAME /KEY:. CDS. : 
:,})•' (B) ' LOCATION : - 1... 318 . \\ / • v .;;"v • 

(xi) SEQUENCE . DESCRIPTION: SEQ.. ID N0^3 : : ■ .. 

GAA ATT" CAG CTG ACC C AG TCT CAC AAA ATG-.ATG. T.CC: ACA TCA GTG GGA 4.8 
Glu He Gla Leu Thr Gin Ser His- Lys Met Met. Ser Thr Ser Val Gly 
120 125' 130: 135 

GAC AGG- .GT.C AGC ATC ACC TGC AAG GCC AGT CAG GAT. GTG GGT ACT TCT . /96 
Asp Arg. Val. Ser lie Thr Cys Lys Ala: Ser. Gin Asp Val Gly Thr Ser 
140 .14 5. 150 

GTA GCC TGG TAT CAA CAG AGA CCA GGA GAA TCT CCT -AAA CTA CTG ATT 14 4 

•Val. Ala: Trp Tyr Gin Gin Arg. Pro Gly Gin Ser Pro Lys- Leu Leu- He 
155 \ 160 165. • 

T AC TGG ACA TCC ACC. CGG CAC ACT GGA GTC CCT GAT CGC TTC ACA GGC 192 
Tyr Trp Thr Ser Thr Arg His- Thr Gly Val Pro Asp Arg Phe Thr Gly 
170 175 130 

AGT GTG TCT GGG ACA GAT TTC ACT CTC ACC ATT ACC AAT GTG. ; GAG TCT 24 0 

Ser Val Ser Gly Thr Asp- Phe Thr Leu Thr He Thr Asn Val Gin Ser 
-185 .190 195 

GAA GAC TTG GCA GAT TAT TTC TGT CAG CAA TAT AGC CTC TAT CGG TCG 288 
Glu Asp Leu Ala Asp Tyr Phe Cys Gin Gin- Tyr Ser Leu Tyr Arg Ser 
200: 205 210 215 

TTC GGT GGA GGC ACC AAA CTG GAG ATC AAA 318 
Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
220 225 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) . LENGTH: 106 amino acids 

(B) TYPE: amino acid 
(D). TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

Cxi): SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

Glu He Gin Leu Thr Gin Ser His Lys Met Met Ser Thr Ser Val Gly 
15 10 15 



Asp Arg Val Ser lie Thr Cys Lys Ala Ser Gin Asp Val Gly Thr Ser 
20 • 25 30 

Val Ala Trp Tyr Gin Glh Arg Pro Gly Gin Ser Pro Lys Leu Leu lie 
35 40 45 

Tyr Trp Thr Ser Thr Arg His Thr Gly Val Pro Asp Arg Phe Thr Gly 

50 5.5 60 

Ser Val Ser Gly Thr Asp Phe: Thr Leu Thr lie Thr Asn.. Val Gin Ser 
65 70; 75 . 80 

Glu. Asp Leu Ala Asp Tyr Phe Cys Gin Gin Tyr Ser Leu Tyr Arg Ser 
85 ~ 90 95 

Phe- Gly Gly -Gly Thr Lys Leu Glu He Lys 

100 • 105: • . .. 

( 2 ) INFORMATION FOR SEQ- ID . NO : 5 : 

.(!)• : SEQUENCE CHARACTERISTICS: 

!(A)- LENGTH::. 119 amino acids. 
{B)\ TYPE: amino 1 acid 
■ <C> STRANDEDNESS: 
. CD). TOPOLOGY: linear 

. (ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5:: 

Gin Val Gin Leu Gin- Glu Ser Gly Pro Gly Leu Val Arg Pro- Ser Gin 
1 .5- 10 . 15 

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Ser Thr Phe Ser Asn Asp 
20 ** 25 30 

Tyr Tyr Thr Trp Val Arg Gin Pro- Pro Gly Arg. Gly Leu Glu Trp lie 
35 " 4 0 '45 

Gly Tyr Val Phe Tyr His Gly Thr Ser Asp Asp Thr Thr Pro Ser Leu 
50 5S 60 

Arg Ser Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn Gin Phe Ser 
65 * 70 75 80 

Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Asn Leu lie Ala Gly Cys Trp lie. Asp Val Trp Gly Gin Gly 
100 105 110 

Thr Thr Val Thr Val Ser Ser 

115 • 

(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION.: SEQ ID. NO: 6:. 

Asp lie Gin Leu Thr Gin Sex Pro Ser Ser Leu Ser Ala S'er Val Gly 
■ 1 5 10 15 

Asp Arg Val Thr lie Thr Cys Gin Ala Ser Gin Asp He lie Lys Tyr 

•20' 25. " .30 

Leu Asn Trp- Tyr Gin Gin Lys- ?ro Gly Lys .Ala Pro Lys Leu Leu lie 
35'. " 4 0 45 

■ -Tyr Glu Ala Ser Asn Leu Gin. Ala- Gly Val. Pro Ser Arg- Phe Ser Gly 

• 50 . • 55. ..• , . . . . 60 .' 

Ser Gly Ser Gly Thr Asp Phe Thr Phe.' Thr lie ' Ser Ser Leu Gin Pro 

65 ' 70 • ' 75- . 80 

Glu- Asp. He Ala Thr , Tyr Tyr Cys Gin; Gin Tyr- Gin Ser Leu -Pro- Tyr 

. • '• • 85 ' ;' 90 ' ; \ 95 

Thr Phe- Gly Gin Gly Thr Lys Val Glu He Lys 
100 105 

(2 ); INFORMATION .FOR SEQ ID NO': 7 : • . ' 

( i ) SEQUENCE" CHARACTERISTICS : 

' . (A). LENGTH: 126. amino acids . 

(B) TYPE: amino acid 

(C) STRANDEDNESS : . 
CD). TOPOLOGY: . linear . 

(ii) MOLECULE . TYPE.: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 : 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro. Gly Arg 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ser Ser Ser Gly Phe He Phe Ser Ser Tyr 
20 25 30 

Ala Met Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

•35 4 0 4 5- 

Ala lie He Trp Asp Asp Gly Ser Asp Gin His Tyr Ala Asp Ser Val 

.50 55 60 . 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Phe 
65 70 . -75 80 

Leu Gin Met Aso Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys 
8 5 90 95 

Ala Arg Asp Gly Gly His Gly Phe Cys Ser Ser Ala Ser Cys Phe Gly 
100 ^ 105 . 110 

Pro Asp Tyr Trp Gly Gin Gly Thr Pro Val Thr Val Ser Ser 
1-15 120 125 



INFORMATION FOR SEQ ID NO : 3 : 



(i) SEQUENCE CHARACTERISTICS: 

(A). LENGTH: 119 amino acids 
{'By TYPE: amino acid 
CO' STRANDED NESS : 
(DO TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SE.Q ID NO.: 8 : 

' Gin Vai Gin Leu. Gin Glu Ser Gly Pro Gly Leu- Val Arg Pro Ser Gin. 

.1 ■ 5 '. • , ..10- . . 1.5 • ' 

. Thr Leu Ser Leu- Thr Cys. '.Thr Ala. Ser Gly. Phe Asp 'Phe 'Thr Thr. Tyr* 
20- 25 30- 

Trp 'Met; ' Ser Trp -Val Arg- Gin- Pro. . Pro Gly Arg Gly . Leu ."Glu .Trp lie- 

. 35 . ". 40 ' • 45 " 

Gly Glu lie- His Pro- Asp Ser Ser Thr lie Asn- Tyr Ala Pro Ser Leu 

SO < 55 60 , ' 

Lys Asp Arg Val Thr Met Leu Arg, Asp Thr Ser Lys Asn. Gin Phe Ser* 
65 70 • 75 80- 

Leu Arg Leu Ser Ser Val. Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 

• 85 • 9,0 95 

Ala Ser. Leu Tyr Phe. Gly Phe Pro Trp. Phe. Ala Tyr Trp- Gly Gin Gly 
100 105 110 

Thr Thr Val Thr Val Ser Ser 
115 

INFORMATION FOR SEQ ID NO : 9 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 119 amino acids 

(B) TYPE : amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Arg Pro Ser Gin 
1 5 10 15- 

Thr Leu Ser Leu Thr Cys Thr Ala Ser Gly Phe Asp Phe Thr Thr Tyr 
20 25 30 

Trp Met Ser Trp Val Arg Gin Pro Pro Gly Arg Gly Leu Glu Trp lie 
35 " 4 0 4 5 

Gly Glu lie His Pro Asp Ser Ser Thr lie Asn Tyr Ala Pro Ser Leu 
50 * 55 60 



Lys Asp Arg Val Thr Met Leu Arg Asp Thr Ser Lvs Asn Thr Leu Tvr 
65 70 75- 30 

Leu Arg Leu Ser Ser Val Thr Ala Ala Asp- Thr Ala Val Tyr Tvr Cys- 
85 90 95. 

Ala Ser Leu Tyr Phe .Gly Phe Pro Trp- Phe Ala Tyr Trp Gly Gin Gly 
100 105 110 

Thr Thr Val Thr Val Ser Ser 
115 

(2) .INFORMATION FOR SEQ ID NO: 10 : 

(i) SEQUENCE CHARACTERISTICS: ■" 

(A). LENGTH: 119 amino acids • 
(3). TYPE: amino acid 

'.V;;..\/--. (C) ' S.TRANDEDNESS :. . - - • " ; * 

' (D) TOPOLOGY : • linear ; : ' ' - y — ■ ■ • 

. .. Cii) MOLECULE: TYPE; protein . ^ 



Cxi) SEQUENCE DESCRIPTION: SEQ. ID NO: 10: . 

■Gin. Val. Gin Leu Gin Glu Ser Gly Pro- Gly Leu Val Arg; Pro .Ser Gin 
5 10 15 

Thr Leu Ser Leu- Thr Cys Thr Ala Ser Gly Phe Asp- Phe : Thr Thr Tyr 
-20. . . 25 30 

Trp Met Ser Trp; Val. Arg Gin Pro. Pro Gly Arg Gly Leu Glu' Trp lie 
35 4.0 . 45 

Gly Glu lie His. Pro Asp Ser Ser Thr lie Asn Tyr Ala Pro Ser. Leu 
50 55 60 

Lys Aso Arg Val Thr Met. Leu Arg Asp Thr Ser Lys Asn Gin Phe Ser 
65 * * 70 75. 80 

Leu Arg Leu Ser Lys Val Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Ser Leu Tyr Phe Gly Phe Pro Trp Phe Ala Tyr Trp Gly Gin Gly 
100 105 110 

Thr Thr Val Thr Val Ser Ser 
115 

(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 119 amino acids 

(B) TYPE: amino acid 
CO STRANDEDNESS: 

( D) TOPOLOGY : linear 



(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Arg Pro Ser Gin 
1 5^ 10 15 

Thr Leu Ser Leu Thr Cys Thr Ala Ser Gly Phe Asp Phe Thr Thr Tyr 

20 25 30- 

Trp Met Ser Trp. Val Arg Gin Pro Pro Gly Arg Gly Leu Glu Trp lie 

35 . " 4 0 " 45 

Gly Glu lie- His- Pro Asp Ser Ser Thr lie Asn Tyr Ala Pro Ser Leu 
50: 55 60 

Lys Asp- Lys Phe- lie- Val Ser Arg: Asp Thr Ser Lys- Asn Gin- Phe Ser 
. 65 " 7 0 75 • 8 0 

Leu Arg Leu ' Ser Ser- Val ; Thr Ala . Ala. Asp Thr Ala . Val . Tyr Tyr Cys 

\v8S-.'' • ■ ■ - ' . 30 ■ ■ V 95- ; •; 

Ala, Ser, Leu .Tyr Phe. Gly Phe Pro- Trp- Phe Ala Tyr Trp- Gly Gin Gly 

f - ./..' /y'-i lQ®} ■[ ^.'c ^ ' i-.-.i i/105 '■■ :> '-; ./V ;. \ • ; 1.10;-* ' ■ '• 

Thr Thr Val Thr Val Ser Ser. 
115 • 

INFORMATION FOR SEQ ID" NO: 12: 

(i): SEQUENCE CHARACTERISTICS': " 

(A) LENGTH: 119 amino acids. 

(B) TYPE: amino acid 

(C) . S TRAN DEDNES S : 

(D) TOPOLOGY.: linear 

.(ii). MOLECULE TYPE:- protein 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 

1 5- 10 . 15 

Ser Leu Arg Leu Ser Cys Ser Ser Ser Gly Phe Asp Phe Thr Thr Tyr 
20 ■ " 25 30 

Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 * '4 0- 4 5 

Ala Glu lie His Pro Asp Ser Ser Thr lie Asn Tyr Ala Pro Ser Leu 
50. 55 60 

Lys Asp Arg Phe Thr lie Ser Arg Asp Asn Ser Lys. Asn Thr Leu Phe 
65 70 75 80 

Leu Gin Met Asp Ser Leu Arg Pro Glu Asp Thr Gly- Val Tyr Phe Cys 
85 90 95 

Ala Ser Leu Tyr Phe Gly Phe Pro Trp Phe Ala Tyr Trp Gly Gin Gly 
100 105 110 

Thr Pro Val Thr Val Ser Ser 
115 



(2)- INFORMATION FOR SEQ ID NO: 13: 



ID SEQUENCE CHARACTERISTICS: 

(A): LENGTH: 119 amino acids 
(3) TYPE: amino acid 
(C) STRANDEDNESS: 

* (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi): SEQUENCE DESCRIPTION: SEQ ID NO:. 13: 

.Glut. Val Gin Leu Val Glu Ser Gly Gly Gly. Val Val Gln Pro Gly Arg 

~<:' v ." . .. ■■' ,../!.... .". • ... ..... ,-5 .... ..... . . 10 - ■ - . . .15 ... • 

• r Ser Leu Arg- Leu Ser Cys' Ser Ala Ser Gly Phe- Asp . Phe Thr Thr -Tyr ' 

20.- 25 ' - '30 - 

/'rA-^V, : r Trp"-' Met Ser .Trp : Val. ,Arg .'Gin - Ala Pro...GIy; Lys Gly. Leu Glu. Trp lie . 

. - : " ■ r 35 • .' .40: •■ , ■ 45 ■ • ■ ■ " 

Gly Glu lie- His Pro Aso Ser Ser Thr lie Asn Tyr Ala Pro Ser Leu 

50 ■ ■ 55 ,60 

-' • Lys. Asp- Arg Phe Thr lie Ser Arg Asp . Asn Ser Lys Asn Thr Leu Phe. 

65 70 75 • .80 - 

Leu Gin Met Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys 

* ' ' 8'5 90 : " 95 . 

Ala Ser Leu Tyr Phe. Gly Phe . Pro- Trp. Phe Ala. Tyr Trp. Gly Gin Gly 
100- 105 * 110 

Thr Pro . Val Thr Val Ser Ser 
115 

(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 119- amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: . 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 

1 5 10 •• 15 

Ser Leu Arg Leu Ser Cys Ser Ala Ser Gly Phe Asp Phe Thr Thr Tyr 
20 25 30 

Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp He 
35 40 45 

Gly Glu He His Pro Aso Ser Ser Thr He Asn Tyr Ala Pro Ser Leu 
50 - 55 60 



Lys Asp Arg Phe Thr lis- Ser Arg Asp Asn Ala Lys Asn Thr Leu Phe 
65 70 75 80 

Leu Gin Met Asn S*er Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys 
85 90 95 

Ala Ser Leu Tyr Phe Gly Phe Pro Trp Phe Ala Tyr Trp Gly Gin Gly 
100 105 ~ 110 

Thr Pro .Val Thr Val Ser Ser 
US- 
UI INFORMATION FOR SEQ ID NO:15:. 

(I) SEQUENCE CHARACTERISTICS: 

' (A) LENGTH: 119 amino' acids 
(B). TYPE : amino- acid 
■ ■ (C)> : STRANDEDNESS : 
; ' (D)' TOPOLOGY: linear • •;'.. • - 

(ii ) ; ; MOLECULE TYPE : protein . >: \ 



• Cxi) SEQUENCE. DESCRIPTION:.- SEQ. ID NO :15: 

.'Glu Val Gin Leu Val Glu Ser Gly Gly Gly., Val' Val Gin .Pro Gly Arg 

' .1 ■ 5 ,' 10 : 15 . 

Ser Leu Arg Leu Ser Cys Ser Ala Ser Gly Phe Asp Phe- Thr Thr Tyr 

• ■ " 20 • ' 25 - 30 

Trp- Met' Ser Trp.Vai Arg Gin Ala Pro Gly Lys Gly. Leu Glu Trp lie 
35 40 45 

Gly Glu lie His Pro Asp Ser Ser Thr lie Asn Tyr Ala Pro Ser Leu 

50; 55 60 

Lys Asp Arg Phe Thr lie Ser Arg Aso Asn Ala Lys Asn Thr Leu Tyr 
65 ~ 70 75 80 

Leu Gin Met Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys 
85 9.0 95 

Ala Ser Leu Tyr Phe Gly Phe Pro Trp Phe Ala Tyr Trp Gly Gin Gly 
100 105 110 

Thr Pro Val Thr Val Ser Ser 
115 

(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 357 base pairs 
.(B) TYPE: nucleic acid 
. (C) STRANDEDNESS: double 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(ix) FEATURE: 

(A) NAME /KEY : CDS 

(B) -LOCATION: 1. .357 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 



GAG GTC CAA CTG GTG GAG AGC GGT GGA GGT GTT GTG CAA CCT GGC CGG 
Glu. Val Gin Leu Val Glu- Ser Giy Giv Gly Val Val Gin Pro- Gly Arg. 
110. 1.15 120 

TCC CTG CGC CTG TCC TGC TCC TCG TCT GGC TTC GAT TTC ACC ACA TAT 
Ser Leu- Arg. Leu Ser Cys Ser Ser Ser Gly Phe- Asp- Phe Thr Thr Tyr 
125 130- 135 

TGG ATG AGT' TGG GTG AGA CAG GCA CCT GGA AAA GGT CTT GAG' TGG GTT 
Trp- Met Ser Trp Val Arg Gin Ala Pro Gly Lys- Gly Leu Glu Tro Val 
140. 14-5 150 

GCA GAA ATT CAT CCA GAT AGC AGT ACG ATT AAC TAT GCG CCG TCT CTA 
Ala Glu' lie His. Pro. Asp Ser. Ser. Thr lie Asn. Tyr Ala Pro Ser Leu/ 

:i5s;,^;.;\'. : : ; ifiiim-:^ ■ • ; . ;:iS5: r . \ yj: r /ii : 0: 

• AAG GAT' AGA TTT' ACA ATA TCG CGA GAC AAC AGC AAG AAC ACA TTG TTC 
Lys Asp Arg Phe Thr lie Ser Arg Asp Asn Ser Lys. Asa Thr Leu Phe 

v- 17 s;:. ., ;.y. - , :i.8.o. - , \ is-s;, .- •; 

CTG' CAA- ATG GAC AGC CTG AGA CCC GAA GAC ACC GGG GTC TAT TTT TGT 
Leu Gin. Met Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys 

190. . • 195 2.00 

• GCA AGC CTT TAC TTC" GGC TTC CCC TGG TTT. GCT TAT TGG GGC CAA GGG' 
Ala- Ser . Leu Tyr Phe Gly Phe; Pro- Trp Phe -Ala ' Tyr Trp Gly- Gin Gly 

• 205 210 215 

ACC CCG .GTC ACC GTC TCC ..TCA 
Thr Pro Val Thr Val Ser Ser 

220 . 225 ... 



(2) INFORMATION FOR SEQ ID NO: 17:. 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 119 amino acids- 

(B) TYPE: amino acid' 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Glu Val Gin Leu Val Glu Ser Gly Gly Giy Val Val Gin Pro Gly Arg 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ser Ser Ser Gly Phe Asp Phe Thr Thr Tyr 
20 25 30 

Trp Met Ser Tro Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Glu lie His Pro Asp Ser Ser Thr lie Asn Tyr .Ala Pro Ser Leu 
50 55 60 

Lys Asp Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Phe 
65 ~ ~ 70 ~ 75 80. 

Leu Gin Met Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys 
85 90- 95 



Ala Ser Leu Tyr Phe Glv Phe Pro Trp Phe Ala Tyr. Trp Gly Gin Gly 
100 " 105 110 

Thr Pro Val Thr Val Ser Ser 
1.15 

(.2) INFORMATION FOR SEQ ID NO: 18: 

(.1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH.:. 318" base pairs 

(B ) TYPE: nucleic acid 

(C) S T RAN DE ONES S :. double 

(D) ' TOPOLOGY: linear 

. (ii) -MOLECULE. TYPE: DNA (genomic) 

;f(ix).. : FEATURE: /-■'■•■: . .y%/ r : ■ ;y' '\; \' 

y (A); NAME/ KEY: CDS \ 

■'(B) LOCATION: 1. .318. ■ 

Cxi) SEQUENCE DESCRIPTION: SEQ-.ID NO-:18: 

GAC ATC CAG CTG ACC CAG AGC CCA AGC AGC. CTG AGC GCC AGC GTG GGT 
Asp. lie Gin Leu Thr Gin Ser Pro Ser- Ser Leu Ser Ala Ser Val Gly 

120. : • • 125 ••■ 130; . . 135 

GAC AGA GTG 4 ACC ATC ACC TGT' AAG GCC AGT CAG GAT. GTG GGT ACT TCT 
Asp Arg Val' Thr lie Thr Cys Lys Ala Ser Gin. Asp Val Gly Thr Ser 
140 145 150 

GTA GCT TGG.TAC -CAG ' CAG AAG -.CCA GGT AAG GCT CCA AAG CTG. CTS ATC 
Val Ala Trp- Tyr Gin Gin Lys- Pro Gly Lys. Ala Pro Lys, Leu. Leu lie 
• 155 J 160 • 165 

TAC TGG ACA TCC ACC CGG CAC ACT GGT GTG CCA AGC AGA TTC AGC GGT 
Tyr Trp. Thr Ser Thr Arg His Thr Gly Val Pro Ser Arg Phe Ser Gly 
170 175. 180 

AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC CTC CAG CCA 
Ser Gly Ser Gly Thr Asp Phe Thr Phe- Thr lie Ser Ser Leu Gin Pro 
185 ^ 190 195 

GAG GAC ATC GCC ACC TAC TAC . TGC CAG- CAA TAT AGC CTC TAT CGG TCG 
GIu Asp lie Ala Thr Tyr Tyr Cys Gin Gin Tyr Ser Leu. Tyr Arg Ser 
200 205 ^ 210 215 

TTC GGC CAA GGG ACC AAG GTG GAA ATC AAA 
Phe Gly Gin Gly Thr Lys- Val Glu He Lys 
220 225 

(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 



Asp He Gin Leu Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1 5 10 15 



Asp Arg Val Thr He Thr Cvs Lys Ala Ser Gin Aso Val Glv Thr Ser 
20 " 25 30 

Val Ala Trp Tyr Gin- Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He. 

35 40: * 45 

Tyr Trp Thr. Ser Thr Arg His. Thr Gly . Val Pro Ser Arg Phe Ser Gly 
50 * 55 60: 

Ser Gly Ser Gly Thr Asp Phe. Thr Phe. Thr- lie Ser Ser Leu Gin Pro 
65 " 70. 75 80 

Glu Asp He Ala Thr Tyr Tyr Cys Gin. Gin Tyr Ser. Leu Tyr Arg Ser 
85 90 95 

Phe Gly. Gin Gly. Thr. Lys Val- .Glu*. lie Lys-. - : ■ 

." r '-' -.vioa- . 105 -V.\''- •;; '•/-/ •• • \~; • . 

(.2) INFORMATION FOR: SEQ ID NO: 20 : 

rf; L-/y.(:£.):i. SEQUENCE, ^CHARACTERISTICS: i • V ; '\ . : " . : ,. 'v // / -■*/■ 

/ ' . ' ' (A) LENGTH : 11 amino acids- ' ;.* ■ 

(B); TYPE: amino acid 
. (C) ST HANDEDNESS-: 
-CD) TOPOLOGY: linear 

. (ii): MOLECULE TYPE: protein. 



(xi) .SEQUENCE DESCRIPTION: SEQ ID NO: 20: . 

Lys Ala Ser Gin- Asp Val Gly Thr Ser Val Ala 
1 5 " 10 



(2). INFORMATION FOR SEQ ID NO: 21: 

. (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) : TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 

Trp Thr Ser. Thr Arg His Thr 

1 • 5 

(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 8 amino acids 
(3) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 

Gin Gin Tyr- Ser Leu: Tvr. Ar.g. Ser 
1. ' 5 

(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE' CHARACTERISTICS:. 

(A) LENGTH.: 5^ amino acids 

(B) ' TYPE:' amino acid. 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(.ii) ; MOLECULE TYPE.:- protein 




,-.(xi) SEQUENCE DESCRIPTION:. SEQ., ID. NO: 23:.; 

'Thr "Tyr Tro Met. Ser . 

' L. ' ■• • ■• 5- v 

(.2). INFORMATION FOR SEQ ID- NO: 24: 

( i) SEQUENCE. CHARACTERISTICS :. 
-\- (A) LENGTH: .17 amino; acids 
(B). TYPE: amino acid 
. (.C) STRANDEDNESS : ■ 
(D) TOPOLOGY: linear ■ 

. ■ ( ii ) MOLECULE TYPE : protein ' 



Cxi) SEQUENCE DESCRIPTION: SEQ. ID NO: 24 : 

Glu lie His Pro Asp Ser Ser Thr lie Asn Tyr Ala Pro Ser Leu Lys 

1. 5 10 15 

Asp 



(2) INFORMATION FOR SEQ ID NO: 25: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE.: protein 



(xi) SEQUENCE DESCRIPTION': SEQ ID NO: 25: 

Leu Tyr Phe Gly Phe .Pro Trp Phe Ala Tyr 
15 10 



(2) INFORMATION FOR SEQ ID NO: 26 : 



(i) SEQUENCE CHARACTERISTICS: 

(A) 1 . LENGTH: '23 amino acids 
(3) TYPE: amino acid 

(C) STRANDEDNESS :. ' 

(D) TOPOLOGY: linear 

(ii)- MOLECULE TYPE: protein 



(xi) SEQUENCE. DESCRIPTION: SEQ ID NO: 26: 

Asp -Tie Gin Leu. Thr Gin. Ser Pro Ser Ser. Leu Ser Ala. Ser Val .Gly 

. v 1 • . ■ - . -5 . , . . . ; . . . . .10. ' . ; ; 15 .- 

■ .Asp Axg " Val Thr lie'. Thr Cys ' . **:.:: ; * ; - > ,; ' . r 

20 .* • 

'(20: INFORMATION FOR SEQ. ID. NO::27.: \ • W w.\ 

(i)- SEQUENCE CHARACTERISTICS': . 
■ (A) LENGTH: 15 amino acids 

(B) TYPE:- amino acid 

(C) STRANDEDNESS:-. ' 
(D> TOPOLOGY: linear 

. (ii) MOLECULE TYPE:, protein 



(xi) SEQUENCE DESCRIPTION:. SEQ ID NO : 27 : 

Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie Tyr 

•1 5 ' 10 15 

(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 4 

(D) OTHER INFORMATION: /note=» "At site 4, Xaa =* Ser or 

Asp . " 

(ix) FEATURE: 

(A) NAME /KEY : Modif ied-site 

(B) LOCATION: 10 

(D) OTHER INFORMATION: /note= "At site 10, Xaa =» Gly or 

Val . " 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 28: 

Gly Val Pro Xaa Arg Phe Ser Gly Ser Xaa Ser Gly Thr Asp Phe Thr 
1 5^ 10 15 

Phe Thr lie Ser Ser Leu Gin Pro GIu Asp lie Ala Thr Tyr Tyr Cys- 
* 20 25 30 

(2) INFORMATION FOR SEQ ID NO: 29: 

: (i) SEQUENCE CHARACTERISTICS:. . 

(A) LENGTH : 10' amino acids 

(B) TYPE: amino- acid 
CO STRANDEDNESS:. 

•(D) TOPOLOGY :. linear 

.;. (ii) MOLECULE TYPE:- protein 



' . ;, ( xi ). . S EQUENCE. ' DESCRI PT I ON- : • S EQ I D : : - NO i2 9: \ 

■ Phe Gly Gin Gly Thr- Lys Val Glu He Lys 

1 5 . . 10 

(: 2 ).. . INFORMATION FOR SEQ ID NO: 30: ' 

. ' . (1) SEQUENCE CHARACTERISTICS : ' " 
(A) LENGTH: 30 amino . acids 
(B-) TYPE: amino acid 
(C). STRANDEDNESS : 
.-. . (D) TOPOLOGY: . linear 

(ii) : MOLECULE TYPE: protein 



Cxi)- SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

1 Glu' Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
1- 5 10 15 

Ser Leu Arg Leu Ser Cys Ser Ser Ser Gly Phe Asp Phe Thr 
20 25 * 30 

(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 15 



Ser Leu Arg Leu Ser Cys Ser Ala Ser Gly Phe Asp Phe Thr 
20 25 30 



INFORMATION FOR SEQ ID NO: 32: 

(X)- SEQUENC2 CHARACTERISTICS:. 

(A) LENGTH:: 30- amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear. 

(-ii) MOLECULE TYPE : . protein 



(xi). SEQUENCE .DESCRIPTION: SEQ ID NO:32: . 

: Gin Val Gin Leu Gin.. Glu ' Ser- Gly Pro . Gly Leu Val Arg -Pro Ser: Gin 
1 5 10 15 

",'Thr Leu Ser/ Leu • Thr: Cys-.: Thr -Ser ..Ser Gly ' .Phe*. Asp-: Phe Thr 
•' 20 ' 25 30 ■"■ 

INFORMATION FOR. SEQ ID- NO :33: 

(ij. SEQUENCE- CHARACTERISTICS: 

(A) LENGTH: 1.4 amino- acids . 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) . TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 

Trp Val Arg Gin Ala Pro Gly Lys. Gly Leu Glu Trp Val Ala 
1 5 10 

INFORMATION' FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 



.(.ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:34: • 

Trp Val Arg Gin Ala Pro Gly Lys Gly. Leu Glu Trp He Ala 
1^5 10 



INFORMATION FOR SEQ ID NO: 35: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 



.(D) TOPOLOGY: linear 
.(ii) MOLECULE TYPE:, protein 

(xi) SEQUENCE. DESCRIPTION: SEQ ID NO: 35: 

• Trp Val. Arg Gin Pro Pro Gly Lys Gly Leu Glu- Trp. He Ala 

1 s- . 10- ... 

INFORMATION FOR SEQ ID NO: 3:6: 

(i) : SEQUENCE CHARACTERISTICS: . . 

(A) LENGTH: 32 amino acids 

(B) . TYPE: amino acid 

■'■ ' (C)' STRANDEDNESS :. - '.V'': - '.V ■ , ' ;; l ' 

, ' ; • .(D)" TOPOLOGY: linear-. V;,^ V; 

(ii) MOLECULE TYPE :,, protein .;■ , 



. (xi); SEQUENCE. DESCRIPTION: ..SEQ ID NO: 36 : 

Arg Phe Thr lie Ser Arg Asp- Asn Ser Lys Asn Thr Leu Phe Leu Gin 

1 .5 10 • ' 15 

Met Asp Ser Leu Arg Pro Glu Asp- Thr Gly Val Tyr Phe Cys Ala Ser. 

20 25 30 



i INFORMATION FOR SEQ ID NO: 37: 

(i) SEQUENCE CHARACTERISTICS-: 

(A) LENGTH: 32 amino acids 

(B) . TYPE: amino acid 
' (C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 

Arg Phe Thr He Ser Arg Asp Asn- Ala Lys Asn Thr Leu Phe Leu Gin 
1 5 10 15 

Met Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys Ala Ser 
20 25 30 



) INFORMATION FOR SEQ ID NO: 38: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 

Arg Val Thr Met. Leu Arg Asp Thr Sex Lys Asn Gly Ser Phe Leu Arg 

1 5 10 15; 

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala. Val Tyr Tyr Cvs Ala Ser. 

20 25 . . 30 ■ 

( 2 ) INFORMATION: FOR SEQ ID NO : 3 9: 

(i)' SEQUENCE CHARACTERISTICS: 

■ (A). LENGTH: 11 amino acids 
(.3) TYPE: amino acid. 

: ' . ..(.Cy- STRANDEDNESS: . : :vV \ ; :. '.^v '• -rly'l - 

' (D) TOPOLOGY: linear " v r ■ >*.• \ * ■■„ > : ' -\ 

... (ii) MOLECULE. TYPE.: protein - 



(xi ). SEQUENCE DESCRIPTION: SEQ ID NO :39 : 

. Trp Gly Gin Gly Thr 1 Pro.-. Val Thr Val Ser '. Ser 

1 5 ' - 10: : 

(2): INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: ' 

. (A) LENGTH: 11 amino acids-. ■ • 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) . TOPOLOGY: linear 

' (ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NOt40: 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
1 5 10 

(2) INFORMATION FOR SEQ ID NO:.41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 
GGAAGCTTAG ACAGATGGGG GTGTCGTTTT G 



31 



(2) INFORMATION FOR SEQ ID NO: 42: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 base pairs 

(B) TYPE: nucleic acid 
CO STRANDEDNESS : single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



• (xi) SEQUENCE. DESCRIPTION: SEQ ID NO :. 42 

T.GAGGAGACG GTGACCGTGG TCCCTTGGCC CCAG 

; (2 ) • INFORMATION- FOR SEQ -ID , NO : 43 : ■ ';- .... : . - 

(1) SEQUENCE CHARACTERISTICS': 
(A): LENGTH: 22 base pairs 
(B> TYPE: nucleic acid ■ 
: V(C) STRANDEDNESS: '.single' ." 
(D) TOPOLOGY: linear 

" (ii) MOLECULE TYPE: DNA (.genomic) i 



(xi) SEQUENCE. DESCRIPTION: SEQ ID NO: 43 
AGGTSMARCT. GCAGSAGTCW GG 
(.2) INFORMATION FOR SEQ ID NO : 4 .4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 base pairs 

(B) TYPE: nucleic acid 

■ ■ (C) .STRANDEDNESS:- single. ■ 
(D) TOPOLOGY: linear. 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44 
TGGAATTCAT GGRATGGAGC TGGRTCWTBH TCTT 



(2) INFORMATION FOR SEQ ID NO: 45-: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33. base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 45 
TGGAATTCAT GBACTTCDGG YTCAACTKRR TTT 
(2 ) INFORMATION FOR SEQ ID NO : 4 6.: 

(i) SEQUENCE CHARACTERISTICS: 

(A) . LENGTH: 32 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single. 

(D) TOPOLOGY: linear. 

(ii) MOLECULE TYPE: DNA (genomic). 



j : .( xi ) ,S EQUENCE DESCRIPTION :\ SEQ' ID NO : 4 6 
GGAAGCTTGA AGATGGATAC AGTTGGTGCA GC . 
^(2 ) v INFORMATION FOR SEQ. ID; NO : Al ly, .i v ; ' ■ 

(!)• SEQUENCE. CHARACTERISTICS: 

(A) LENGTH: 22. base - pairs 

(B) TYPE: nucleic acid 
■ (C) STRANDEDNESS: single 
" (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) : 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47- 

GTTAGATCTC CAGCTTGGTC CC 

(2) INFORMATION; FOR SEQ ID NO: 48:- 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 23 base pairs 
(3) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48 
GTTAGATCTC CAGTTTGGTG CCT 
(2) INFORMATION FOR. SEQ ID NO:49: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) ' TYPE: nucleic acid 

(C) STRANDEDNESS.: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 9 

GACATTCAGC TGACCCAGTC TCCA 

(2) INFORMATION FOR SEQ ID NO: 50: 

(I) SEQUENCE. CHARACTERISTICS: 
(A). LENGTH : 2 4 base pairs 
(3). TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(:ii) MOLECULE TYPE:. DNA (genomic). 



. '(xi ) .sequence description: seq id no : 50 
./gacrttcagc. .tgacccaggm-tgma;;-.;:,, ;. ; v: £ '■ '• 
• (2) information for seq id no: 51:'. . 
(i) sequence characteristics: 

(Ay LENGTH : 17 base pairs " ' ; . 
. ' •' (B)' TYPE: nucleic acid 
• (C) STRANDEDNESS : single ' 
.', ("D") TOPOLOGY: linear 

(.ii) MOLECULE TYPE: DNA '(.genomic). 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51 
GACATTCAGC TGACCCA 

(2) INFORMATION FOR SEQ ID NO:52r 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 24 base pairs . 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52 

GACATTGAGC TCACCCAGTC TCCA 

(2) INFORMATION FOR SEQ ID NO: 53: 

(i)- SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 32 base pairs 
(3) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: DNA (genomic) 



(xi)- SEQUENCE DESCRIPTION : SEQ ID NO : 53: 



TTGAATTCGG TGCCAGAKCW SAHATYGTKA TG 
(2) INFORMATION FOR SEQ ID NO:54: 

(i) SEQUENCE CHARACTERISTICS: • 

(A) LENGTH : 32 base pairs- 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS' : single 

(D) TOPOLOGY: linear 

- . . (ii.): : MOLECULE- TYPE : ; DNA (genomic)' 



; : V- -V Cxi )i -SEQUENCE: DESCRIPTION : > SEQ • ID NO : 54^ 

TTGAATTCGG TGCCAGAKCW SAHATYGTKC TC ; 

(2) INFORMATION FOR. SEQ ID NO:5S: 

( i): SEQUENCE - CHARACTERISTICS : 

(A) LENGTH: 32' base pairs ■: 
.(E) TYPE:, nucleic acid 
(C) STRANDEDNESS : single 
. {D} TOPOLOGY: linear 

(ii)-' MOLECULE. TYPE.: DNA (genomic) 



•■ (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55 
TTGAATTCGG AGCTGATGGG AACATTGTAA TG 
(2) INFORMATION. FOR SEQ ID NO: 56: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION:. SEQ ID NO: 56 
CWGAGAAATT CAGCTGACCC • AGTCTC 
(2) INFORMATION FOR SEQ ID NO: 57: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 119 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) . TOPOLOGY: linear 



(xi.) SEQUENCE DESCRIPTION: SEQ ID NO: 57 :. 

Gin Val Gin Leu Gin GIu Ser Gly Pro Gly Leu Val Arg Pro Ser Gin 
1 5 10 15 

Thr Leu Ser Leu. Thr Cys Thr Val Ser Gly Ser Thr Phe Ser Thr Tyr 

2.0 25 ' 30 

Trp Met Ser Trp Val Arg Gin. Pro Pro Gly Arg Gly Leu- Glu Trp lie 
35 40 4.5 

Gly Glu lie His Pro Asp Ser Ser Thr lie. Asn Tyr Ala Pro Ser Leu 

• 50 v .. 55- . ; - v 60;. ; . . . 

Lys Asp Arg Val /Thr. Met ; Leu Val Asp Thr- Ser Lys Asn Gin. Phe Ser ' 
.65 : • 70-. 75 80 

':. LeurArg.. LeuvSer.. Ser Val .'Thr Ala -Ala : . Asp Thr ' Ala ■' Val' Tyr/Tyr :.Cys- 

' -• ■ ' ] : " - 85 V 90: ' • 95- . 

Ala Arg. Leu Tyr Phe Gly Phe Pro. Trp- Phe Ala- Tyr Trp Gly Gin Gly 
.100' ' 105- . 110 

Thr Thr Val Thr Val Ser Ser 

115 " " 

INFORMATION FOR SEQ- ID NO:58:" 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH :. 119 amino acids 
.(B) TYPE: amino acid. 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 

Glu Val Gin. Leu Val. Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg. 
1-5 10 15 

Ser Leu Arg Leu Ser Cys Ser Ser Ser Gly Phe lie Phe Ser Thr Tyr 
20 25 30 

Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 " 40 45 

Ala Glu lie His Pro Asp Ser Ser Thr lie Asn Tyr Ala Pro Ser Leu 
50 55 60 

Lys Asp Arg Phe Thr lie Ser Arg Asp Asn -Ser Lys Asn Thr Leu Phe 
65 * 70 75 80 

Leu Gin Met Asp Ser Leu Arg Pro Lys Aso Thr Gly Val. Tyr Phe Cys 
85 90 95 

Ala Arg Leu Tyr Phe Gly Phe Pro Trp Phe Ala Tyr Trp Gly Gin Gly 
100 105 110 

Thr Pro Val Thr Val Ser Ser 

115 ' 



